Introduction
============

Migraine without aura is a primary headache which is frequent in the developmental age group, with a prevalence ranging from 2% to17%.[@b1-ndt-9-351] Migraine without aura is a painful syndrome, particularly in childhood, and is often accompanied by severe impairments, including low quality emotional functioning, absenteeism from school, and poor academic performance, as well as poor cognitive functioning,[@b1-ndt-9-351],[@b2-ndt-9-351] motor coordination,[@b3-ndt-9-351] and sleep habits.[@b4-ndt-9-351]--[@b8-ndt-9-351] In the last 20 years, much attention has been paid to the presence of psychological difficulties and psychiatric comorbidity in children affected by primary headaches.[@b9-ndt-9-351]--[@b16-ndt-9-351] In clinical practice, many alternative therapies have been explored, and some have shown promise in the treatment of headache symptoms and/or comorbidities in affected children, such as weight loss,[@b17-ndt-9-351] nutraceuticals,[@b18-ndt-9-351],[@b19-ndt-9-351] sleep hygiene,[@b20-ndt-9-351],[@b21-ndt-9-351] psychotherapy, and generic psychological interventions.[@b22-ndt-9-351]--[@b24-ndt-9-351]

To date, there are no reports concerning the prevalence and impact of migraine on the degree of parental stress in the parent-child interaction, and how the presence of this painful syndrome could change and alter the daily familial relationship.[@b25-ndt-9-351]--[@b34-ndt-9-351] Therefore, the aim of this study was to assess maternal stress in a population of school-aged children affected by migraine without aura.

Materials and methods
=====================

Study population
----------------

The study population comprised 218 children (112 boys, 106 girls) of mean age 8.32 ± 2.06 (range 6--13) years with migraine without aura referred consecutively to the Clinic for Headache in Developmental Age, Clinic of Child Neuropsychiatry, Second University of Naples, to the Unit of Child and Adolescent Neuropsychiatry, Perugia University, and to the Azienda Sanitaria Locale of Terni, from January to September 2012.

The diagnosis of migraine without aura was made according to the pediatric criteria of the International Headache Society Classification 2004 (ICHD-II),[@b35-ndt-9-351] as follows: at least 5 headache attacks lasting 1--72 hours, bilateral or unilateral (frontal/temporal) location, pulsating quality, moderate to severe intensity, aggravated by routine physical activity, and accompanied by nausea, vomiting, photophobia, and/or phonophobia (inferred from behavior observed during attacks).[@b35-ndt-9-351]

Exclusion criteria were mental retardation, association of different types of headache, changes in neuroradiological (magnetic resonance imaging or computed tomography scan) and neurophysiological (wake and sleep electroencephalogram) features, concomitant neurological (ie, epilepsy, movement disorders, cerebral palsy) or psychiatric disorders (ie, schizophrenia, mood and anxiety disorders, psychosis, eating disorders, attention deficit hyperactivity disorder), metabolic disease, obesity, and signs of sleep-related breathing disorders.

Following recruitment, there was a 4-month run-in period to verify the characteristics of headache. The minimum mean duration of headache required for admission in this study was 8 (range 8--18) months, with a minimum of eight attacks per month, each lasting for a duration of at least one hour, according to ICHD-II criteria.[@b35-ndt-9-351]

The results were compared with the findings obtained in a sample of 405 typical developing controls (207 boys, 198 girls, mean age 8.54 ± 2.47 years) recruited from schools in the Campania and Umbria regions. Subjects for both groups were recruited from the same urban area, and were all of Caucasian origin and of middle socioeconomic status. All parents gave their written informed consent. The clinical departmental university ethics committee at the Second University of Naples approved the study (protocol number 16/2012), which was conducted according to the criteria of the Declaration of Helsinki as modified in 2000.

Parenting Stress Index-Short Form
---------------------------------

To assess the perceived stress in mothers of children with PCD, the Italian version of the Parenting Stress Index-Short Form (PSI-SF) was used.[@b36-ndt-9-351] The PSI-SF is a standardized tool which yields scores for parental stress across four areas, ie, Parental Distress and Parent-Child Dysfunctional Interaction domains, and Difficult Child and Total Stress subscales. It has 36 items and provides both raw and percentile scores. Each item is graded on a five-point Likert scale, from 1 (strongly disagree) to 5 (strongly agree).

In particular, the Parental Distress domain measures the distress that parents feel about their parenting role in light of other personal stresses and has a cutoff score of 36; the Parent-Child Dysfunctional Interaction domain focuses on the perception of the child as not responsive to parental expectations, and has a cutoff score of 27; and the Difficult Child subscale represents behaviors that children often engage in that may make parenting easier or more difficult, and has a cutoff score of 36.

The PSI-SF also produces a Defensive Responding subscale score, which indicates likely response bias. The subscale scores range from 12 to 60, and the total stress score ranges from 36 to 180, with higher scores indicating greater levels of parental stress. Thus, responses higher than the 85th percentile (one standard deviation above the mean) are interpreted as "clinically significant" for high levels of family stress.[@b36-ndt-9-351] The PSI-SF has been used widely, and psychometric evidence supports its reliability and validity.[@b37-ndt-9-351],[@b38-ndt-9-351] The PSI-SF shows high internal consistency (Cronbach's alpha 0.92) and its validity has been established in parents of children with chronic medical conditions, including diabetes and asthma.[@b39-ndt-9-351]--[@b41-ndt-9-351] In this study, the PSI-SF was administered only to the mother, being the parent who usually spends more time with the children.

Statistical analysis
--------------------

The *t*-test and Chi-square test were applied as appropriate to compare the characteristics (age, gender, body mass index adjusted for age) and the PSI-SF results between the two populations. *P* \< 0.05 was considered to be statistically significant. All data were coded and analyzed using the commercially available Statistica version 6.0 package for Windows (StatSoft Inc, Tulsa, OK, USA).

Results
=======

The mean frequency of migraine attacks per month in the migraine without aura group was 6.21 ± 2.58. The two study groups were matched for age (*P* = 0.262), gender (*P* = 0.983), and body mass index adjusted for age (*P* = 0.106, [Table 1](#t1-ndt-9-351){ref-type="table"}). Mothers of children with migraine without aura reported higher mean PSI-SF scores on the Parental Distress domain (*P* \< 0.001), Parent-Children Dysfunctional Interaction domain (*P* \< 0.001), Difficult Child subscale (*P* \< 0.001), and Total Stress subscale than the mothers of the controls (*P* \< 0.001, [Table 2](#t2-ndt-9-351){ref-type="table"}). No differences between the two groups were found for the Defensive Responding subscale score ([Table 2](#t2-ndt-9-351){ref-type="table"}).

Discussion
==========

The association between stressors and migraine has been found in all age groups, including adolescents who may particularly benefit from behavioral therapies aimed at improving coping strategies for stress.[@b42-ndt-9-351]

Among the modifiable risk factors for headache, stress and/or the psychiatric comorbidity are thought to be the greatest contributors to chronification,[@b43-ndt-9-351] and emotional stress is frequently reported by patients affected by migraine as an important trigger for attacks.[@b44-ndt-9-351] Indeed, how stressful events may promote the development of chronic migraine is still debated, even if neurochemical changes seem to be involved.[@b45-ndt-9-351],[@b46-ndt-9-351] The role of psychological and behavioral components as negative prognostic indicators is also well known, and they play a key role in the pathophysiological process leading to chronification.[@b47-ndt-9-351]

On the other hand, the clinical management of pediatric migraine could be considered to be complex and meaningful, just as much as living in a family with a child affected. The main finding of the present study is the significantly higher rate of stress in mothers of children with migraine without aura (*P* \< 0.001), highlighting the importance of coping strategies.

In general, the use of health care, medication, and alternative therapies constitutes only a limited part of a successful coping strategy, so more specific approaches for social support, lifestyle, and self-management demonstrated how headache patients play a central role within their own care. Moreover, patients with medically unexplained disorders complain that they are not taken seriously by physicians,[@b48-ndt-9-351] and doctors become frustrated seeing patients with disorders they are not able to understand or cure.[@b49-ndt-9-351] This approach could be hazardous in the developmental age group, particularly in prepubertal subjects, and could represent a starting point for the difficulty in management and interaction with children suffering from migraine without aura, as highlighted by our results showing higher scores on the Difficult Child subscale (*P* \< 0.001) and on the Parent-Child Dysfunctional Interaction domain (*P* \< 0.001).

On the other hand, primary headache would impact on everyday functioning of children in significant ways. Affected children report that pain significantly decreases the amount of leisure time spent with peers and has negative effects on their usual daily activities.[@b50-ndt-9-351],[@b51-ndt-9-351] This might explain the higher prevalence in our children with migraine without aura of difficult interaction with their mothers (*P* \< 0.001).

Conversely, patients who are more likely to benefit from behavioral therapy include those with chronic or refractory migraine, psychiatric comorbidities such as anxiety and mood disorders, and poor coping strategies,[@b52-ndt-9-351] highlighting the relevance of coping in the management of headache in the developmental age group. Informing parents about the clinical characteristics of pediatric migraine without aura, eg, the high frequency of attacks and accompanying symptoms, may help to reduce the perception of the child as difficult. For example, use of familiar coping strategies could help parents not to be afraid before and/or during the attacks and consequently reduce their stress levels.

In conclusion, our study is the first report to the authors' knowledge concerning a relationship between migraine without aura in childhood and parental stress, highlighting its importance and the need for expanded intervention in the clinical management of pediatric headache, that may also include the family members and further research are needed.
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###### 

Characteristics of the sample study: differences in age, gender, and body mass index adjusted for age between the group of children affected by migraine without aura and controls

                       MoA (n = 218)   Controls (n = 405)   P
  -------------------- --------------- -------------------- -------
  Age                  8.32 ± 2.06     8.54 ± 2.47          0.262
  Gender ratio (M/F)   112/106         207/198              0.983
  z-BMI                0.49 ± 0.21     0.52 ± 0.23          0.106

**Notes:** The *t*-test and Chi-square test were applied as appropriate; *P* \< 0.05 were considered to be statistically significant.

**Abbreviations:** MoA, migraine without aura; z-BMI, body mass index adjusted for age.

###### 

Mean differences in Parenting Stress Index-Short Form scores between children affected by migraine without aura and controls

                 MoA n = 218     Controls n = 405   P
  -------------- --------------- ------------------ ---------
  PD             41.93 ± 7.12    26.94 ± 5.44       \<0.001
  PCDI           33.97 ± 4.79    22.18 ± 3.05       \<0.001
  DC             24.58 ± 2.93    22.96 ± 3.19       \<0.001
  DEF            14.01 ± 3.27    13.96 ± 4.19       NS
  Total stress   101.38 ± 7.81   65.27 ± 4.39       \<0.001

**Notes:** The *t*-test and Chi-square test were applied as appropriate; *P* \< 0.05 were considered statistically significant.

**Abbreviations:** PD, Parental Distress domain; PCDI, Parent-Child Dysfunctional Interaction domain; DC, Difficult Child subscale; DEF, defensive responding subscale; MoA, migraine without aura; NS, not significant.
